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id the like. 



BACKGROUND OF THE INVENTION 
Field of the ln\ 



play device, su 

Prior Art and Related References 

A dielectric display device of this kind used to 
date has a structure comprising: front side and back 
side substrates, at least one which is transparent, be- 
ing disposed with 
parallel to each otl 
sulator, ferroelectrics and semiconductor, being In- 
serted into between the pair of substrates; and a pair 




id above, is applied with selective voltag- 



pair of substrate surfaces, the dielectric display ma- 
terial inserted between the substrates changes its 
state from an initial phase to another phase. The va- 
riation of the state causes a change of the optical 



ends to each of the display electrodes an 
devices, extend to the periphery of the glass sub- 
te 3 to be jointed together at their other ends by 



lat is, by providing a short-circuit section 
5 to which all electric lead lines 4 are jointed together, 
even if static electricity is generated by the rubbing 
he glass substrate 3, no particular elec- 
es static charges since all the display 
electrodes and switching devices (not shown) are 
equipotential due to the presence of the short-circuit 



The Japanese Patent No.1,163,234 also de- 
scribes that, as shown in Fig. 2 to be referred to here- 
inafter, the periphery of the glass substrate 3 includ- 
ing the short-circuit section 5 is cut out in a direction 
of the thickness so as to make Individual electric lead 
separate before the following steps are execut- 
liquid crystal 




(Metal Insulator Metal) structure, 
dominantly used in recent years as a switching device 
for applying select 
des of a liquid crystal cell. Such 



thereby deteriorate th 
its quality of display, shift switching characteristics, or 
damage the switching device at the worst. 

Japanese Patent No.1 ,163,234 discloses a proc- 
ess for preparing a dielectric display device in which 
accumulation of static charges, which would have oc- 
curred in conventional liquid crystal cells in forming 
wiring substrates as stated above, can be prevented, 
thus Inhibiting the discharge in the insulator, semi- 
conductor or the like from arising. The dielectric dis- 
play device according to the Japanese Patent 
No.1,163,234 comprises, as shown in Fig.1 which will 
be referred to hereinafter, a liquid crystal (not shown) 



charging bar for generating positive Ions or negative 
ions to eliminate the static charges appearing on the 
liquid crystal cell 1 , or other method. 

In cutting the peripheral short-circuit section of 
mtional dielectric display 
cell, there Is another fear 




enly come into contact with ar 
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To overcome this difficulty, in a case where, as 
shown in Fig.3, driver integrated circuits (which will be 
called simply as "driver ICs") provided in the liquid 
crystal cell 1 (refer to Fig.2) from which the peripheral 
short-circuit section is removed are of the Chip-On- 
Fi!m (which will be referred to as "COF") type; tape 
carrier packages (which will be referred to as TCPs") 



ter jet, to the liquid crystal cell from which the periph- 



BRIEF DESCRIPTION OF THE DRAWINGS 



>n 5 has been re 
the provision of the TCPs 10 to each i 
(here, four driver ICs ar 
viewof relation he- 
packaging density, to respective sides 
liquid crystal cell 1), the electric lead lines 4 being ex- 
posed outside can be kept from the static electricity 
which could be brought from without. 

Nevertheless, In a case where the Chlp-On- 



15 and a signal side IC 16, both work as driver ICs for 
driving the liquid crystal cell 1, are mounted directly 
ite 3, if the short-circuit section 5 



an increase of steps and de 
production yield. For this reason, it is necessary to 
form the short-circuit section 5 on the sides to which 
side IC nor the signal side IC is 
inFig.4(tobede 



Fig.2 is a perspective view showing a state in 
which peripheral short-circuit section have been 
cut out from the dielectric display device in Fig.1 ; 
Fig.3 is a perspective view showing a feature in 
which driver ICsare provided by the COF method 
for the dielectric display device shown in Fig.2, 
from which the peripheral sh 



Fig.4 is 



Flg.5 is i 
ingtheportior 
Fig.6 is a pe 
slructure of 
play device; 



15 and the signal side IC 16 have been connected to 
the cell 14 with the short-circuit section 5 removed, 
ed that the exposed portion might be 



Fig.8 is a plan view showing an overall configur- 
ation of the liquid crystal cell shown in Fig.7; 
Fig.9 is a partially sectional view of Fig.8 taken 



side IC 15 nor the signal side IC 16 is disposed, spe- 
cifically the side in which the short-circuit section 5 
is cut out, Indicated by an arrow 17 in Fig.4, is made 
to level with the sides of the upper and lower glass 
substrates 2 and 3 as shown in Fig.5, the portion 4a 
of the electric lead line 4 is exposed, so that there is 
still a possibility of intrusion of static charges. 

Meanwhile a Japanese Patent Laying-Open Ap- 
plication No.Hei-2-193,112 published on July 30, 



a liquid crystal cell are chamfered as 
so that, in a case where the cell is in 
another circuit substrate, the electric lead lines may 
not be damaged even if the electric lead lines Inter- 
connected meet the chamfered portion in the periph- 



SUMMARY OF THE INVENTION 

in object of the present irr 



al cell as shown in Fig.6, 
the periphery of the cell by, for example, blowing wa- 
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by the edges of the 

been out out, and the short-circuit sections are ready 
to be removed. 

The above first object of the present invention 
can be achieved by providing a dielectric display de- 

which is transparent, spacing in a constant distance, 
and facing parallel to each other a dielectric display 



example, a treatment of rubbing an orientation film. 
Subsequently, the light-transmissive substrates will 
be irradiated with a beam of laser, to separate the 
conductor from the ends of the commonly connected 
electrodes. By this procedure, the substrates will not 



thelln 

dielectric display device w< 



DESCRIPTION OF THE PREFERRED 



ends of the line electrodes. 

The process for preparing a dielectric display de- 
steps of providing a pair of substrates, at least one of 
which is transparent, spacing in a constant distance, 
and facing parallel to each other; inserting a dielectric 
an said pair of su 




a pair of substrates, at least one of wt 
made of a transparent substrate, and a pair of elec- 
trodes facing each other are formed on these sub- 
strates. At least one of the electrodes is provided with 




Now, an embodimentof the present invention will 




ceil 30. Fig.9 isap 
en along line lll-lll.ln the liquid crystal cell 30, tb 
are disposed a pair of glass substrates 31 and 32, on 
which of their facing sides are disposed respective 
electrodes. Between the glass substrates 31 and 32 
are injected a liquid crystal 33, which are hermetically 
sealed by an adhesive agent 34. In this figure, the 
surface of the upper glass substrate 31 is covered In 
almost entire area with a common electrode 35, 
whereas the lower glass substrate 32 is provided via 
an insulator film 36 with line electrodes for scanning 
LG (to be referred to as, simply, electrodes L6) and 
electrodes for signals LS (to be referred to as, simply, 
electrodes LS) making right angles with one another. 
In addition, a thin film transistor (TFT) 37 and a pixel 
electrode 38 are arranged at each of the int 



substrate 32, to drive the electrodes LG 
nal for a scanning line generated from the scanning 
side IC 39 and a signal for a data line generated from 
the signal side IC are applied to a gate (G) and a 
source (S) of the TFT, respectively, to turn the elec- 



ie electrodes LG and LS, being spaced in 



EP 0 545 712 A1 





In Fig.11,tc 



and LS by a procedure which will be de 
inafter. Fig.7 shows that the static erasing conductor 
41 Indicated by a right-sloped hatching is formed 
along the ends of the electrodes LG and LS which are 
also indicated by the same right-sloped hatching. 

" edinthe 
as LG and LS and 



tal thin film consisting of, for example, 
Ta (tantalum) using photo-lithography. In this way, 
the formation of the static erasing conductor 41 can 
bedone simultaneously with the formation of the gate 



impletion of the liquid crystal cell 30, the 
n 51 is no longer needed, so that 

each end of the electrodes LG and LS, as shown in 
Fig.12, by irradiating the lower glass substrate 32 
with the laser beam 55 emitted from a laser source 
54. The laser beam 55 is emitted in a position indicat- 
ed by an arrow 56, or specifically in a position be- 
tween an adhesive agent 34 Indicated by a left-sloped 




9c to cut the 



Referring now to Figs. 10, 11 and V. 

uid crystal cell 30 having the static erasii 
41 described above. Fig.10 is an enlarg 
showing a structure of the electrode pi 
the formation of the static erasing a 
whereas Fig.11 is a perspective ap 
the liquid crystal cell 30 at the time. Fig.12 is a • 
for illustrating the process of parting a 
section 51 of the liquid crystal cell by means of a laser 



energy density of 5J/cm 2 or less in 
electrodes LG and LS without damaging the glass 
substrates 31 and 32. Electrodes LG and LS consist- 
ing of a metal other than Ta, will be able to be cut in 

Thus, the short-circuit section 51 is cut inside the 
liquid crystal cell 3D by the las 
by, as shown in Fig.7 



tance from the ends of the electrodes LG and LS, and 
still the upper and lower glass substrates 31 and 32 
remain left outside the electrodes LG and LS. 

With this structure, the electrodes LG and LS 
would not be touched directly from without by conduc- 
tors such an operator's finger and the like, so that it 
is possible eliminate the effect of static electricity 




ig of Ta are con- 
in is formed, at the same time when 
the electrodes LG and LS are to be formed, on th< 
sides of the lower gls 
the scanning side IC 39 nor the signal side IC 40 is 
arranged. The short-circuit section 51 is provided, as 
has been stated in the description of prior art so that 
static charges caused by the orientation treatment 
and the like may not accumulate between the electro- 
des LG or the electrodes LS. Subsequently, the up- 



tus, and the like, the electrodes pc 



into the cell from 



ssemble the liquid crystal cell 30. Here, 
he short-circuit section 51 Is formed on 
the sides indicated by arrows 52 and 53, of the liquid 



trie display device of the pr 
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FIG. 2 




EP 0 545 712 A1 




FIG. 6 
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FIG. 7 
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FIG. 9 
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FIG. W 
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